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Collagen cross-linking in the treatment 
of pellucid marginal degeneration
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Szalai1, Andras Berta1
Pellucid	marginal	 degeneration	 (PMD)	 is	 an	 uncommon	 cause	
of	 inferior	 peripheral	 corneal	 thinning	 disorder,	 characterized	
by irregular	astigmatism.	We	analyzed	a	 case	of	bilateral	PMD	
patient	and	 treated	one	eye	with	corneal	collagen	cross-linking	
(CXL)	 therapy.	 Corneal	 topography	 was	 characteristic	 for	
PMD.	 Visual	 acuity,	 slitlamp	 examinations,	 tonometry,	 and	
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Pellucid	marginal	 degeneration	 (PMD)	 of	 the	 cornea	 is	 a	
progressive,	rare,	and	uncommon	noninflammatory	corneal	
disorder	 characterized	 by	 the	 thinning	 in	 the	 peripheral	
portion	of	the	inferior	cornea	with	marked	steepening	just	
superior	to	the	thinned	zone.[1,2]	It	occurs	in	both	men	and	
women	 and	 can	 be	 differentiated	 from	 other	 peripheral	





and	Mooren’s	 ulcer	 by	 the	 absence	 of	 vascularisation.	







Here	we	present	one	 case	 showing	 the	 features	of	PMD	
both	clinically	and	topographically	treated	by	collagen	cross-
linking	 (CXL).	 It	was	 clinically	 typical	 bilateral	 PMD	with	






treated	 one	 eye	with	 corneal	CXL.	A	 55-year-old	male	 is	
presented,	 complaining	 of	 progressive	 dimness	 of	 vision	
in	 both	 eyes	with	 decreased	 vision	 started	 1	 year	 before	
examinations	at	our	clinic,	but	the	visual	loss	was	larger	in	
the	right	eye.	There	was	no	history	of	excessive	eye	rubbing,	




cataract.	He	had	high	blood	pressure	 and	 type	 II	diabetes	
mellitus	was	 treated	 for	 around	9	 years.	 The	patient	 tried	
rigid	gas-permeable	 contact	 lenses	 but	 could	never	 get	 an	





Ophthalmic	 examination	 revealed	his	 best-uncorrected	













Both	 anterior	 chambers	were	 4.11	mm	deep.	 Corneal	
thickness	measured	by	ultrasonic	pachymeter	of	the	right	eye	








the	band	of	 thinning.	Topograph	 sagittal	 curvature	map	on	
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corneal	 astigmatism.	The	horizontal	 axis	had	more	normal	






device	 (Norderstadt,	Germany).	During	 treatment,	 8	mm	







antiobiotic	 eye	drops	 for	 5	days	 (tobramycin)	 and	 steroid	
eyedrops	(fluorometholone)	and	artificial	 tear	drops	for	at	
least	1	month.	We	did	not	use	contact	lens	postoperatively.	
There	 was	 no	 corneal	 edema	 or	 endothelial	 damage	
postoperatively.







postoperative	 corneal	 back	 surface	 Scheimpflug	 pictures	
(Pentacam	HR)	do	not	show	difference	[Fig.	5].
Pachymetry	map	showed	minimal	 increase	 in	peripheral	
corneal	 thickness	 (from	520	μm	preoperatively	 to	 528	μm	
postoperatively)	 8	months	 after	 treatment.	No	 change	 in	






topography,	marked	 steepening	 of	 the	 inferior	 corneal	
periphery	can	be	seen,	which	also	extends	into	mid-peripheral	






keratoplasty,	 crescentic	 lamellar	 keratoplasty,	 penetrating	
keratoplasty,	cyanoacrylate	adhesive,	and	a	bandage	contact	
lens.	Conservative	treatment	is	also	possible.[7]
Corneal	 transplantation	 for	 keratectasia	 is	 a	 difficult	
procedure	with	a	 long	and	uncertain	visual	 recovery.	Ertan	
et al.[8]	 inserted	 intacs	 ring	 using	 a	 femtosecond	 laser	 to	
correct	 pellucid	marginal	 corneal	 degeneration	with	 safe	
and	efficient	results.	In	the	report	of	Stojanovic	et al.,	12	eyes	
were	 treated	with	 topography-guided	 custom	ablation	and	
CXL,	which	 after	uncorrected	visual	 acuity	 increased	 and	
astigmatism	and	keratometric	asymmetry	decreased.[9]	Spadea	











In	 this	 case,	 progression	 had	 been	 stopped	 by	 CXL	
treatment,	 and	 the	 best-corrected	 visual	 acuity	 increased	







Figure 1: Slit-lamp photograph of the right eye shows inferior 
steepening with a clear zone between limbus and the steep band





UCVA BCVA Intraocular 
pressure (mmHg)
Preoperative 505 520 +0.8 +0.7 14 
Postoperative 1 month 589 530 +0.6 +0.4 19
Postoperative 3 months 506 527 +0.55 +0.3 14 
Postoperative 6 months 501 518 +0.55 +0.3 16 
Postoperative 8 months 499 528 +0.3 +0.25 14 






























































































































Figure 3: Preoperative corneal topographic picture of the right eye 
shows the characteristic bow-tie appearance of corneal steepening 
(red zones) and midperipheral inferior corneal flattening
Figure 4: Corneal topograph shows flattening of the inferior cornea 
8 months after CXL treatment
Figure 5: Pre- and postoperative corneal back surface Scheimpflug 
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K1 K2 SAI SRI
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K1, K2: Keratometric data, SAI: Surface asymmetry index, SRI: surface 
regularity index
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